Conditions suitable for the cell wall lysis of a L-glutamate-producing bacterium, Microbacterium ammoniaphilum, by egg white lysozyme were studied, in order to make clear the correlation of the fatty acid composition of the cellular fractions and the extracellular accumulation of L-glutamate.
INTRODUCTION
The extracellular accumulation of L-gluta mate (L-GA) in large quantity was shown in the beet molasses medium, only with addition of polyoxyethylene fatty acid esters (POEFE).1)
As the result of the investigation of the reason for this phenomenon, it was found that a large amount of L-GA was accumulated in the medium under aeration and agitation when the molar ratio of the saturated fatty acid (Sat. FA.)/unsaturated fatty acid (Unsat. FA.) in the hydrolyzate of the whole cell of L-GA-producing bacteria was above 1, whether the carbon source was beet molasses or glucose. In the case of beet molasses media, POEFE was confirmed to affect the ratio, and in glucose media, the concentration of added biotin was confirmed to have a close relation to the ratio.2,3)
The purpose of the present paper is to make clear the composition of the fatty acids in the hydrolyzate of the cell wall of L-GAproducing bacteria, their protoplasm, and es pecially their cell membrane, whcih is thought to play an important role in the cellular per meability, and to discuss the mechanism of the extracellular accumulation of L-GA from a view of exit transport.
To this purpose, first of all, the conditions suitable for the bacterial cell wall lysis by lysozyme were studied.
As there were no previous reports on the conditions leading to the cell wall lysis of L-GA-producing bacteria by the enzyme, the factors that would probably be effective were selected from the reports membrane. After drying, they were shadowed with Chromium by vacuum evaporation.
Nippon Denshi's JEM-T4E was used to take electron microscope photographs.
RESULTS AND DISCUSSION

I. Conditions for the Bacterial Cell Wall Lysis by the Lysozyme
To estimate the most effective conditions for the protoplast formation with L-GA-form ing bacteria by lysozyme treatment, following experiments were carried out.
M. ammoniaphilum A strain or C strain grown in the beet-POEFE medium was sus pended at the concentration of 0.45 g dry cell/100 ml in m/20 Na-phosphate buffer.
The degree of the effectiveness of the condi tions was measured by the decrease of O.D. of the suspension, according to the experimen tal design method.
M. ammoniaphilum A strain
As shown in Fig. 1 NaCl was more than 0.3 mm/ml. The effec tiveness of KCl was less than that of NaCl, though it was fairly large.
On the contrary, MgCl2 and CaCl2 did not show any effect. To certify the effectiveness of Na+, the effects of NaCl and NaNO3 were compared at the con ditions shown in Fig. 3 . The result showed that the Na+ of both NaCl and NaNO3 were effective, but NaNO3 was consistently more effective than NaCl, though the difference was not very large. Photo. 2 and 4 were taken after the fourteen hours of reaction.
From them, it was clear that almost all of cell wall had been removed off at the time of fourteen hours reaction. Moreover, the cells were assumed to have existed as the protoplast-like body after the reaction, as can be seen in photo. 2. The fatty acid compositions of hydrolyzates of the whole cell and each cell fraction were determined by gas chromatography. The re sults are shown in Tables II and III . Fatty acids other than C16' C_??_, C18 and C_??_, were not included in the consideration of the re sults, because they were present only in trace (less than 0.5mg/g dry cell) or not at all. cell wall was not recognized so far as qualita tive analysis of glucosamine, which was con sidered to be a component of cell wall, was concerned. "Protoplasm fraction" was s upposed to in clude some of the cell membrane fraction be cause of the above-mentioned reason. 2. The sum of the fatty acids of each frac tion was about 85% of those of the whole cell, But the degree of the loss of each fatty acid did not differ significantly among the fatty acids, so the ratio of Sat. FA./Unsat. FA. in each fraction was not considered to be affected by the loss.
